COMPUTERS & 
GEOSCIENCES 


An International Journal 


Editor -in -Chief 
D. F. MERRIAM 
The University of Kansas 


List of Contents and Author Index 
Volume 19, 1993 


PERGAMON PRESS 
OXFORD - NEW YORK - SEOUL : TOKYO 


10N F 
4 2 
ws SAY 
1968 


COMPUTERS & GEOSCIENCES 


An International Journal devoted to the rapid publication of computer 
programs in widely used languages and their applications 


Editor-in-Chief 
D. F. Merriam, Kansas Geological Survey, The University of Kansas, Lawrence, KS 66047-3726, USA. 
e-mail: dan_merriam@msmail.kgs.ukans.edu Fax: 913 864 5317 Te/.: 913 864 3965 


Managing Editor 
L. Brane, Stratigraphic Studies Group, Box 153, Wichita State University, Wichita, KS 67260-0153, USA 


Associate Editors 
F. P. Agterberg, Geological Survey of Canada, 601 Booth Street, Ottawa, Ontario, Canada K1A OE8 
G. F. Bonham-Carter, Geological Survey of Canada, 601 Booth Street, Ottawa, Ontario, Canada K1A OE8 
J. M. Cubitt, Geochem Group, Chester Street, Saltney, Chester CH4 8RD, UK 
D. M. Hawkins, Department of Applied Statistics, University of Minnesota, St Paul, MN 55108, USA 
R. J. Howarth, Department of Geological Sciences, University College London, Gower Street, London 
WC1E 6BT, UK 
R. W. LeMaitre, “Lochiel’, Ross 7209, Tasmania, Australia 
D. C. Peters, U.S. Bureau of Mines, PO Box 25086, Building 20, Denver, CO 80225, USA 


Book Review Editor 
E. Grunsky, BC Geological Survey, 553 Superior Street, Victoria, BC, Canada V8V 1X4 


Software Review Editor 
J. C. Butler, Department of Geosciences, University of Houston, Houston, TX 77004, USA 


Assistant Editors 


J. C. Brower (USA) J. T. Hanley (USA) W. Schwarzacher (UK) 

R. G. Craig (USA) J. W. Harbaugh (USA) B. R. Shaw (USA) 

M. L. Crawford (USA) U. C. Herzfeld (USA) M. A. Sophocleous (USA) 
G. deMarsily (France) D. G. Jewett (USA) P. G. Sutterlin (USA) 

J. Doveton (USA) A. Khan (UK) H. Teil (France) 

A. G. Fabbri (The Netherlands) E. Kirova (USA) J. C. Tipper (Germany) 

P. F. Fisher (UK) R. W. Knapp (USA) D. Unwin (UK) 

A. Forster (Germany) R. Pflug (Germany) G. V. Wolf (USA) 

F. Gradstein (Norway) J. E. Robinson (USA) R. T. Williams (USA) 


J. K. Hall (israel) 
Editorial Correspondents 


L. Carbognin (italy) Liu Chengzuo (China) J. H. Schuenemeyer (USA) 
H. A. F. Chaves (Brasil) P. Macquire (UK) H. Wackernagel (France) 
|. Djafarov (Azerbaidzhan) N. Nishiwaki-Nakajima (Japan) V. T. Vuchev (Bulgaria) 
G. Gaal (Hungary) M. Pena Daza (Bolivia) Zhao Pengda (China) 
D. Gill (Israel) R. A. Reyment (Sweden) P. J. Yarka (USA) 
J. Harff (Germany) W. Scherer (Venezuela) 
Officers and Council of the IAMG (1992-1996) 
President: M. E. Hohn (USA) Vice President: C.-J. F. Chung (Canada) Treasurers: J. O. Kork (USA) 
Past President: R. B. McCammon (USA) Secretary General: R. A. Olea (USA) V. Nemec (CR) 
Council Members 

M. Alfaro (Chile) J. C. Tipper (Germany) Editor-in-Chief of Computers & 
D. Zhou (China) G. Verly (UK) Geosciences: D. F. Merriam (USA) 
E. Grunsky (Canada) P. D. Zhao (China) Editor of Nonrenewable Resources: 
V. Pawlowsky (Spain) Editor of Journal of Mathematical R. B. McCammon (USA) 

Geology: R. Ehrlich (USA) Editor of News/etter: J. R. Carr (USA) 


Publishing Office: Pergamon Press Ltd, Pergamon House, Bampfyide Street, Exeter EX1 2AH, England 
[Te/. Exeter (0392) 51558; Fax (0392) 425370]. Production Editor: John Bailey. 


Subscription and Advertising Offices: North America: Pergamon Press Inc., 660 White Plains Road, 
Tarrytown, NY 10591-5153, USA; Rest of the World: Pergamon Press Ltd, Headington Hill Hall, 
Oxford OX3 OBW, UK [7e/. Oxford (0865) 794141]. 


Subscription Rates: Annual Institutional Subscription Rates 1994: North, Central and South America, 
US$930.00, Rest of the World £605.00. Associated Personal Subscription Rates are available on request 
for those whose institutions are library subscribers. Sterling prices exclude VAT. Non-VAT registered 
customers in the European Community will be charged the appropriate VAT in addition to the price listed. 
Prices include postage and insurance and are subject to change without notice. 


Back Issues: Back issues of all previously published volumes, in both hard copy and in microform are 
available direct from Pergamon Press offices. 


Published Monthly except in June and December. Copyright © 1993 Pergamon Press Ltd 


Second class postage paid at RAHWAY, NJ. Postmaster send address corrections to Computers & 
Geosciences, c/o Pergamon Press Inc., 660 White Plains Road, Tarrytown, NY 10591-5153, USA. 


| 


Memorial 


Shiliang He and John W. Morse 


J. R. Wood 


A. D. Fowler and D. E. Roach 


Forrest M. Hoffman and 
Vijay S. Tripathi 


S. Jagannadha Rao, P. Rama Rao, 
and |. V. Radhakrishna Murthy 


M. S. Giammarinaro and 
S. Micciancio 


Alex Woronow 


Short Notes 
C. G. Burgess and J. L. Landrum 


D. Brooks McKinney 


Introduction 


Th. Burghardt and |. Savin 


D. Kracke 


R. G. Roberts, A. Lindfors, 
A. Christoffersson, R. Bodvarsson, 
and S. Th. Rognvaldsson 


Klaus Stammler 


M. Musil 


C. Chiaruttini and G. Salemi 


List of Contents 
NUMBER 1 


1 


23 


41 


53 


61 


75 


81 


95 


Prediction of halite, gypsum, and anhydrite solubility 
in natural brines under subsurface conditions 


Calculation of fluid—mineral equilibria using the 
SIMPLEX algorithm 


Dimensionality analysis of time-series data: nonlinear 
methods 


A Geochemical Expert System prototype using object- 
oriented knowledge representation and a production 
rule system 


Automatic inversion of self-potential anomalies of 
sheet-like bodies 
An algorithm for the parametrization of real 
macroseismic fields 
Generating random numbers on a simplex 
Spatial data exchange standards: springboard to the 
future or fetter to the past? 
Computerized point-counting with the Swift mechan- 
ical point-counting stage and an easy-to-build serial 
interface 

NUMBER 2 


SPECIAL ISSUE 


ANALYSIS AND INTERPRETATION 
OF DIGITAL SEISMOGRAMS 


Vv 


111 


117 


123 


135 


141 


149 


Influence of the bandpass filtering and model order on 
the autoregressive seismic detection in the real-time 
domain 


A three-component event detector based on wave- 
form analysis 


Three-component data as an aid to seismic event 
detection and association: a case study using data 
from the SIL (Iceland) network 


SeismicHandler—programmable multichannel data 
handler for interactive and automatic processing of 
seismological analyses 


Interactive and semiautomatic data-analysis 


procedures 


Artificial Intelligence techniques in the analysis of 
digital seismograms 


eee 
iii 
eee 


Hans-Peter Harjes, 
Michael L. Jost, 
Johannes Schweitzer, and 
Nicolai Gestermann 

Laura Beranzoli, 
Domenico Giardini, and 
Nicola A. Pino 

D. Seid! and A. Plesinger 


Jan Zednik, Jaromir Jansky, and 
Viastislav Cerveny 

A. PleSinger 

Manfred Joswig 


Manfred Joswig 


Eric Klumpen and Manfred Joswig 


Hartwig Schulte-Theis and 
Manfred Joswig 


Leif Persson 


Victoria Oancea and Olivia Bazacliu 


Dieter Stoll 


R. W. E. Green 


Parashu R. Uniyal and A. Manglik 


Tetsuo Takanami and 
Genshiro Kitagawa 


Andrzej Maékiewicz and 
Waldemar Ratajczak 


Mark Hinman 


Guocheng Pan and Lixian Xia 


Kacheong Yeung and 
Chayan Chakrabarty 


157 


167 


175 


183 


189 


203 


207 


223 


233 


243 


249 
253 


259 


263 


295 


303 


343 


355 


391 


Automatic seismogram analysis at GERESS 


Seismogram processing at MeoNet 


ISOP-oriented analysis of broad-band seismograms 


Synthetic seismograms in radially inhomogeneous 
media for ISOP applications 


Fast inversion of transient calibration responses of 
arbitrary digital seismograph systems 


Automated seismogram analysis for the tripartite bug 
array: an introduction 


Single-trace detection and array-wide coincidence 
association of local earthquakes and explosions 


Automated reevaluation of local earthquake data by 
application of generic polarization patterns for P- and 
S-onsets 


Clustering and location of mining induced seismicity 
in the Ruhr basin by automated master event 
comparison based on Dynamic Waveform Matching 
(DWM) 


Bispectrum analysis of the coda records from local 
earthquakes and mine explosions 


Analysis of coda waves from Romanian earthquakes 


New storage and presentation methods for rapid 
access to large sets of triggered records 


Data compression of broad-band seismic data using a 
portable PC 


Stop PC-AIDS from spreading through your PC—an 
early warning system 


Multivariate time-series model to estimate the arrival 
times of S-waves 


NUMBER 3 


Principal Components Analysis (PCA) 


A Lotus 1-2-3 diamond drillhole structural manipu- 
lation spreadsheet: drillcore structural data generation 


Optimal reduction of multiple data structures by the 
Pijk-type model 


An algorithm for transient pressure analysis in 
arbitrarily shaped reservoirs 


iv 


J. P. M. Syvitski and J. M. Alcott 


Albert J. Rudman, 


Subhashis Mallick, L. Neil Frazer, 


and Peter Bromirski 


Short Notes 
S. Hurley and R. J. Wiltshire 


Abani Kanta Samantaray and 
John Starkey 


Massimo 


Gregory A. Plumb 


Daniel G. Brown, Ling Bian, 
and Stephen J. Walsh 


Altan Turgut 


Y. Xu 


Laura Carbognin and 
Giancarlo Taroni 


Xiping Wu and Yingxin Zhou 


Steven E. Franklin and 
Clayton F. Blodgett 


N. Petford, J. A. Miller, and 
J. Briggs 


Short Notes 
W. E. Sharp and Carter Bays 


Gilles Grandjean and 
Dorothée Guillon 


Reviews 


Announcement 
Bryn Jones 


Kevin D. Crowley 


399 


447 


475 


479 


483 


493 


499 


511 


533 


547 


567 
577 


585 


593 


601 


613 


617 


GRAIN2: predictions of particle size seaward of river 
mouths 


Workstation computation of synthetic seismograms 
for vertical and horizontal profiles: a full wavefield 
response for a two-dimensional layered half-space 


Computing thermal diffusivity from soil temperature 
measurements 


A fast algorithm for pixel gray-level ranking in 
adaptive rank filters applied to digital images 


NUMBER 4 


A Macintosh BASIC program for the interactive test- 
ing of combined assimilation and fractional crystal- 
lization 


Compression of continuous spatial data in the raster: 
digital format 


Response of a distributed watershed erosion model to 
variations in input data aggregation levels 


TOPOVEL: a FORTRAN program for tomographic 
inversion of porosity and velocity structure in the 
subsurface 


ARLOSS: a FORTRAN program for modeling the 
effects of initial losses on *°Ar/*%Ar dating 


A new method to investigate the equality of bivariate 
dependence. Application to sediment samples study 


Reserve estimation using neural network techniques 


An example of satellite multisensor data fusion 


The automated counting of fission tracks in an 
external detector by image analysis 


A portable random number generator for single- 
precision floating-point arithmetic 


MIGRAY: a C program for ray-tracing migration 


Org-Geochem: an electronic information exchange for 
organic geochemistry and related fields of study 


NUMBER 5 


619 LENMODEL: a forward model for calculating length 


distributions and fission-track ages in apatite 


B. S. Rowlingson and P. J. Diggle 627 Splancs: spatial point pattern analysis code in S-Plus 


v 


q 


M. M. Malleswara Rao, 
S. Lakshminarayana, 
K. S. R. Murthy, and 
A. S. Subrahmanyam 


Patrice de Caritat 


B. P. A. Vander Velpen and 
R. J. Sporry 
C. B. 


Papazachos and G. N. Tsokas 


John Haraden 


K. Pandarinath and 
A. C. Narayana 


S. Jaggi, Dale A. Quattrochi, 
and Nina Siu-Ngan Lam 


David R. Lapen and 
Lawrence W. Martz 


D. Bhaskara Rao and 
N. Ramesh Babu 


L. A. Buryakovsky 


Xiaomao Zhang 


S. Pfleiderer, D. G. A. Ball, and 
R. C. Bailey 


Christopher M. Prince 


D. E. Roach and A. D. Fowler 


Corrigendum 


Stefano Micciancio 


Peter Frykman and 
Thomas Alexander Rogon 


E. Savazzi 


657 Two computer programs for the analysis of marine 
magnetic data 

673 HEAT: a FORTRAN computer program for calculating 
1-D conductive and advective heat transport in 
geological formations 

691 RESIST. A computer program to process resistivity 
sounding data on PC compatibles 

705 A FORTRAN program for the computation of 
2-dimensional inverse filters in magnetic prospecting 

717 C programs for controlling pore and bulk volume 
compressibility experiments 

735 Computer program for the determination of grain-size 
statistics and sediment transport direction 

NUMBER 6 

745 Implementation and operation of three fractal 
measurement algorithms for analysis of remote- 
sensing data 

769 The measurement of two simple topographic indices 
of wind sheltering-exposure from raster digital 
elevation models 

781 A FORTRAN-77 computer program for three- 
dimensional inversion of magnetic anomalies resulting 
from multiple prismatic bodies 

803 Method and software for numerical simulation of 
reservoir properties of oil- and gas-bearing rocks 

817 SULF34: a QUICKBASIC program for calculating 
sulfur isotope distribution in log fO,-pH diagram 

825 AUTO: a computer program for the determination of 
the two-dimensional autocorrelation function of 
digital images 

831 RADON and DIRPOWER: projection software for 
2-D Fourier power spectra 

849 Dimensionality analysis of patterns: fractal measure- 
ments 

871 

NUMBER 7 

873 A combinatorial algorithm for the optimization of 
refraction seismics data inversion 

887 Anisotropy in pore networks analyzed with 2-D 
autocorrelation (variomaps) 

931 C++ classes for theoretical shell morphology 


vi 


Frederick Delay and Pierre Bracq 


V. D'Agostino, M. Stanghellini, 
and G. Trisorio- Liuzzi 


965 A vectorial method for the study of the spatial 
distribution or morphological features applied to the 
needs of hydrogeology 


981 A FORTRAN-77 program for preliminary extraction of 
drainage networks based on a DEM 


Daquan Tian, Soroosh Sorooshian, 1007 Correspondence analysis with Matlab 


and Donald E. Myers 


Scott E. Johnson and 
Ross R. Moore 


L. M. Barron 


Kim Mills, Ferenc Csillag, and 
Maher Kaddoura 


K. S. Borjesson and A. T. Emrén 


A. D. Gouveia 


Guocheng Pan 


Guojiang Liu 


J. Springer 

D. Barca, G. M. Crisci, and 
G. A. Ranieri 

Alexei A. Ariskin, 

Mikhail Ya. Frenkel, 

Galina S. Barmina, and 
Roger L. Nielsen 

Coskun Unan 


Ulf Nordlund and . 
Cedric M. Griffiths 


Reviews 


1. V. Radhakrishna Murthy 
and P. Rama Rao 


Jean-Luc Potdevin 


1023 Surface reconstruction from parallel serial sections 
using the program mathematica: example and source 
code 


1033  CHI_PET: computerized hierarchical indexing of 
petrological information 


1051 GORDIUS: a data parallel algorithm for spatial data 
conversion 


NUMBER 8 


1065 SOLISOL—a program using PHREEQE to solve solid 
solution/aqueous equilibria 


1071 An aid to two-dimensional contouring using non- 
uniform orthogonal grids—a FORTRAN algorithm 


1077 Canonical favorability model for data integration and 
mineral potential mapping 


1101 An algorithm and sensitivity studies of one-dimen- 
sional tectonic modeling using a finite-element 
method 


1115 Decompaction and backstripping with regard to 
erosion, salt movement, and interlayered bedding 


1127 Developments of the Rayleigh equation: “Crystal” a 
Pascal program for simulating fractional crystallization 


1155 COMAGMAT: a FORTRAN program to model magma 
differentiation processes 


1171 The update of KAYDER information system for 
igneous rock data in Turkey 


1185 Automatic construction of two- and three-dimen- 
sional chronostratigraphic sections from digitized 
seismic data 


1207 


NUMBER 9 


1213 Inversion of gravity and magnetic anomalies of 
two-dimensional polygonal cross sections 


1229 Gresens 92: a simple Macintosh program of the 
Gresens method 


vii 


q 
4 


G. Gottardi and M. Venutelli 


Dong Wang and Larry Mayer 


Fabio Cavallini 


Rune B. Larsen 


Juan Homero Hinojosa and 
Kevin L. Mickus 


David J. Andersen, 
Donald H. Lindsley, and 
Paula M. Davidson 

Ross M. Renner 

Blanka Sperner, 

Lothar Ratschbacher, and 
Rolf Ott 


Review 


Lee De Cola and Nalan Montagne 
Lutz Gromoll 

Thomas M. McCaffrey and 

Steven E. Franklin 


D. Wright, C. L. Liu, D. Stanley, 
H. C. Chen, and J. H. Fang 


Ali El-Naga and Nasser Abu Zeid 


Victor J. D. Tsai 


James B. Campbell and Limei Ran 


J. Broome, B. Brodaric, D. Viljoen, 
and D. Baril 


R. A. Olea, V. Pawlowsky, and 
J. C. Davis 


Geoffrey C. Bohling and 
John C. Davis 


1239 


1267 


1285 


1295 


1321 


1333 


1351 


1361 


1389 


RICHARDS: computer program for the numerical 
simulation of one-dimensional infiltration into 
unsaturated soil 


WBANDZ: a C program to calibrate the hydrologic 
model and calculate monthly water balance and 
Palmer's Z-index 


Computing the unit hydrograph_ via linear 
programming 


“GEOFLUID”: a FORTRAN 77 program to compute 
chemical properties of gas species in C—O-H fluids 


FORELAND BASIN—a FORTRAN program to model 
the formation of foreland basins resulting from the 
flexural deflection of the lithosphere caused by a 
time-varying distributed load 


QUILF: a Pascal program to assess equilibria among 
Fe—-Mg-—Mn-Ti oxides, pyroxenes, olivine, and quartz 


A constrained least-squares subroutine for adjusting 
negative estimated element concentrations to zero 


Fault-striae analysis: a Turbo Pascal program package 
for graphical presentation and reduced stress tensor 
calculation 


NUMBER 10 


1463 


1475 


1501 


1517 


1529 


The PYRAMID system for multiscale raster analysis 


GRAINUM—a program for the genetic interpretation 
of the grain-size distribution of sands 


Automated training site selection for large-area 
remote-sensing image analysis 


XRAYS: a fuzzy expert system for qualitative XRD 
analysis 


A BASIC program for calculating subsurface water 
temperatures using chemical geothermometers— 
implication to geothermal reservoir estimation 


Fast topological construction of Delaunay triangu- 
lations and Voronoi diagrams 


CHROM: a C program to evaluate the application of 
the dark object subtraction technique to digital 
remote-sensing data 


The NATMAP digital geoscience data-management 
system 


Volumetric calculations in an oil field: the basis 
method 


A FORTRAN program for Monte Carlo simulation of 
oil-field discovery sequences 


1393 

— 

= 


COGS Contribution 
B. S. Penn, A. J. Gordon, 
and R. F. Wendlandt 


Short Note 
John K. Hall 


Reviews 
Comment 
Author's reply 
Call for Papers 


Using neural networks to locate edges and linear 
features in satellite images 


DEMPACK: DEM data storage in a two-byte integer 


Special issue of Computers & Geosciences 
“Environmental Computing” 


1567 
1571 
1579 
1581 
ix 


